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UNITED STATES PATENT OFFICE 
2,587,720 

HEAT EXCHANGE DEVICE 

Lawrence H. Fritzberg, Minneapolis, Minn. 
Application March 11, 1946, Serial No. 653,564 

(CL 257-124) 1 Claim. 

This invention relates to heat exchangerS and 
particularly to Such devices as are used in heat 
ing, ventilating and air conditioning Systems. 
In conventional heat exchange devices they 

are provided with tubes arranged in a number of 
roWS running parallel from one side of the ex 
changer to the other With the ends of the tubes 
connected to a common Supply header and a 
Common condensate return. It has been found 
that where the tubes make a single pass acroSS 
the unidirectional air flow area, there is an un 
equal heat transfer load, the transfer being 
greatest where the air enters the heat exchanger 
and becoming progressively less as the Outlet Side 
Of the exchanger is approached. This unequal 
heat transfer loading between rows of tubes from 
the approach to the outlet side of the exchanger 
permits the steam to flow more quickly through 
the more lightly loaded tubes, and the steam 
flowing through these latter tubes reaches the 
return header more quickly than that flowing 
through the more heavily loaded tubes. Steam 
in the return header then enters the return ends 
of the more heavily loaded tubes, thereby pro 
ducing an improper condition of balance of flow 
through the tubes. Steam backflowing from the 
return header to the more heavily loaded tubes 
lowers their heat transfer efficiency by hindering 
the drainage of Concensate and the eLIecClve re 
noval of noncondensable gases until finally there 

is a condition of pronounced ineffective areas in 
that portion of the heat exchanger having more 
heavily loaded tubes. Furthermore, expansion 
and contraction Strains Will be set up by the un 
equal transfer loading on the different rows of 
tubes. These difficulties are not overcome by the 
use of different orifice restriction in the steam 
inlet ends of the tubes, particularly where the 
tubes are long, and they also cause a considerable 
drop in the steam pressure. 

It is a general object of the invention to pro 
vide a construction, wherein the heat transfer 
load is Substantially balanced throughout all of 
the tubes of a heat exchange unit. 
Another object of the invention is to provide a 

construction. Which Will control and reduce the 
internal pressure drop in each row of tubes, and 
for improving the removal of noncondensable 
as well as better drainage of condensate. 
A further object of the invention is to provide 

a construction which will reduce expansion and 
Contraction Strains in a heat eXchange unit. 
The above and other objects and advantages 

of the invention Will more fully appear from the 
following description made in connection with 
the accompanying drawings, wherein like refer 
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ence characters refer to the Same parts through 
Out the VieWS, and, in Which: 

Figure 1 is a Sectional view taken on the line 
- of Figure 2, 
Figure 2 is a side elevational view of the em 

bodiment of the invention; 
Figure 3 is a Sectional view similar to Figure 1. 

but of another embodiment of the invention; 
Figure 4 is a front elevational view of another 

embodiment; 
Figure 5 is a view of the structure in Figure 4; 
Figure 6 is a Section taken approximately on 

the line 6-6 of Figure 4; 
Figure 7 is a top plan view of still another form 

of device; and 
Figure 8 is an enlarged section taken approxi 

mately on the line 8-8 of Figure 7. 
In Figures i and 2 there is shown an intake or 

Supply header O and a return or exhaust, header 
lf. Steam is supplied to the header 10 through 
an intake connection 2 and condensate is carried 
off through an outlet connection 3. 

Extending between the headers 0 and are 
heat exchange tubes 4 and 5, these being shown 
alternating in the unit from top to bottom. 
Preferably the tubes are provided with heat radi 
atting fins 6. 
AS indicated by the arrows ini Figure 1 the near 

Side of the heat eXchange unit may be considered 
an air inlet side fja for air passing through the 
unit and around and between the tubes 4 and 
5. The other side 5b, of course, is the air out 

let for the purpose of illustration, although it is 
to be understood that air may be passed through 
the heat cxchange unit in either direction. The 
tube 4 is shown with its inlet end located at the 
rear or Outlet side of the heat exchange unit. 
The tube 4 is provided with an offset bend 7, 
and the right hand portion of the tube 4 is shown 
lying at the near or inlet side of the heat ex 
change unit. 

Following the same idea, the left hand inlet 
of the tube 5 lies at the near or inlet side of the 
unit and at its central portion the tube crosses 
tube f4 in a rearward direction, and the right 
hand end of the tube 5 lies at the rear or outlet 
side of the heat exchange unit. Consequently, 
each of the tubes 4 and each of the tubes 5 
has portions which are acted on equally by the 
external heat exchange medium or flow of air 
through the unit. Neither tube has its entire 
length. Subjected to the same heat transfer con 
ditions throughout and they are balanced in such 
a way that condensation in each tube is the same 
as that in all of the others. 
In Figure 3 there is shown another construc 
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tion for carrying out the invention. There is 
illustrated an intake header 8 and an exhaust 
or return header 9. There is also shown a pair 
of tubes 26 and 2 which cross each other SO 
that each has a section at the air inlet Side of 
the unit and a section at the air outlet Side there 
of. It will be noted, however, that the headers 
18 and 9 are disposed horizontally and that the 
outlet ends of the tubes 23 and 2 are iOWer 
than their inlet ends. This arrangement is pro 
vided to facilitate drainage of COindensate from 
the tubes to the header 9. 

Figures 4, 5 and 6 illustrate another form of 
the invention which shows an intake header 22 
and a return or exhaust header 23. Tukes 24 
and 25 are shown in a tortuous arrangement 
across the unit to provide a multi-pass construc 
tion from top to bottom. The tube 28 has its 
upper portion at the air inlet side of the unit, 
and then it crosses to the rear or Outlet Side of 
the unit. The upper portion of the tube 35 lies 
behind the upper portion of tube 25 and at the 
air outlet side of the unit, and then crosses to 
the front, So that the lower polition of the tube 
25 lies at the air inlet side. 
In Figures 7 and 8 there is shown an arrange 

ment of tubes 26, 2 and 28 in sets of three rather 
than in pairs as in the previously described en 
bodiments. It Will be readily seen in Figure 7 
that each tube has a front Section as related to 
the air intake of the unit, that it has an inter 
mediate Section and a rear section, and in this 
respect it is the same as in the previously de 
Scribed constructionS. 

O ioregoing description it will be - - - - - - - - - - - - - - 1 From the foregoing description it will be seen : conduit in the direction of the flow of the ex 
that I have provided a heat, exchange unit, where 
in there is a more evenly balanced flow of steam 
or other heat exchange medium through each 
tube So that flow and pressuire conditions are 
maintained more nearly equal in the tubes than 
is the case in a heat exchanger having two or 
more banks of tubes where one bank lies in front 
of another bank throughout the entire length 
of each tube. 

It is, of course, to be understood that various 
changes may be made in the form, details, ar 
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rangements and proportions of the various parts 
Without departing from the scope of my inven 
tion. 
What I claim is: 
In a Steam unit heater adapted to conduct 

Steam therethrough in heat exchange relation 
With an external heat exchange medium, a unit 
comprising at least a pair of conduits adapted 
t3 3Gilills: tie Steai Yi, each COinduit. A3Viga il 
et Section, an outlet Section and an intermediate 
Section connecting the inlet and outlet sections, 
said unit having an inlet Side and an outlet Side 
for the external heat eXchange medium which 
passes transversely therethrough in a Substantial 
ly horizontal direction and about the conduits, 
each conduit extending Substantially horizontal 
ly in the unit across the path of flow of the ex 
ternal heat exchange medium, one conduit hav 
ing its inlet Section at the inlet side of the unit 
and its outlet Section at the outlet side of the 
unit, the second conduit having its inlet Section. 
at the outlet, Side of the unit and its outlet Sec 
tion at the inlet side of the unit, the intermediate 
section of the Second conduit extending acroSS 
the internediate Section of the first conduit in 
a Substantially horizontai direction a CrOSS, the 
path of ioW of the external heat eXchange 
in ediurn to place its outlet Section at the inlet 
side of the unit, the inlet Section of the Second 
conduit being placed rearwardly of the inlet 
Secticin of the first conduit in the direction of 
flow of the externai ineat exchange medium, the 
outlet section of the first conduit being placed 
rearwardiy of the outlet section of the Second 

ternai heat eXchange medium. 
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